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HPC Debugging and Dynamic Analysis WitdlView



HPC Debugging With TotalView

Compr-ehensive mul@rocesslthread dynamIC '_ - . . . i . mpirun<mpi_primes_sort>.0 - Rank 0, Thread 0.1 (Breakpoint) - TotalView for HPC 2019
analysis and debugging

Debug Hybrid MPI/OpenMP applications
Advanced C, C++ and Fortran support
NVIDIA / CUD&PU debugging support

AMD /ROCNGPU Debugging

Integrated reverse debugging

Mixed language C/C++ and Python debugging
Memory debugging and leak detection
Batch/unattended debugging
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Debuggerg More Than Just a Tool to Find Bugs

A Understand complex code

A Improve developer efficiency

A Collaborate with team members
A Improve code quality

A Shorten development time
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1. Processes & Threads
Control View

A Lookup File or Function
A Documents

2. Source View

3. Call Stack View

4. Local Variables View

5. Data View, Command Line
Input/Output

6. Action Points, Replay
Bookmarks

7. Array Tool
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tx_basic_data - Process 1, Thread 1.1 (Stopped) - TotalView 2020

File Edit Group Process Thread Action Points Debug Window Help

i Group (Control) L s & r ¢ n i ReplayEngine

Name Type Thread ID Value

Action Points % | Replay Bookmarks *

(0.4 Type Stop Location

— —
Processes & Threads ® | Lookup File or Function * | Documents ¥ | OpenMP Start Page * | t«_basic_data.cxx % Call Stack
= = i
@ @ ® | - - } mystruct; Y
Description #P #T %  Members @
i simple_struct2 { ~) [
tx_basic_data (S3) 1 1 pl foo[5]; )
a; __libc_start_main
W Stopped 1 1 pl *  dynInts;
T myStruct2; _start
W Stopped 1 1 pll
*statString = "This is a H
main 1 1 pll
main( arge, ** argv)
te_basic_data.cxx#48 1 1 pll a7 {
48 int i = argc;
11 1 1 pll 49 *nullptr = o
**dynstrings;
dbl_array[10];
float flt_array[108];
54 {1 =0; 1< 18; i++)
56 dbl_array[i] =1 * 2.4;
57 fle_array[i] = i * 4.5;
I
[} myStruct.a = 'a';
61 mystruct2.a = 'a';
e——
Data View * | Command Line * | Input/Output | Logger »

Process: 1(2985) tx_basic_data Thread: 1.1 (2985) - Stopped Frame: main

File: ome/bburns/Demositv_tests/srcitx_basic_data.cxx Line: 48

[Add New Expression]
Local Variables 3
Name Type Value
Arguments
argc int 0x00000001 (1)
argv Sstring ** OxTifef7863308 -> Ox..
Block at Line 48
i int 0x00000000 (0)
[} nullPtr int* OxTffef7863300 -> Ox..

totalview.io




Process and Threads View

Processes & Threads X | Processes & Threads |
@ @ @ | = = ® @ @ | E =
Description #P #T %  Members Description #P #T *  Members l
¥ b_fork_loop (53) 4 4 pl-4 W te_fork_loop {S3) 4 4 pl-4
w [ Breakpoint 4 4 pl-4 w [ Breakpoint 4 4 pl-4
w [l Breakpoint 4 4 p2.1, pa.1, p3.2, .. w [l Breakpoint 4 4 p2.1, pd.1, p3.2, ...
w b fork_loop.codBe2 4 a 2.1, pdl, p32, . Select process or thread attributes to group by:
Control Group
13 1 1 pl.3
+'| Share Group
21 1 1 p2.1
Hostname
32 1 1 p3.2
+| Process State
41 1 1 pd.1
v | Thread State
v Stopped 4 a8 1.1, p31, pl-2....
u Pe . P P + | Function
¥ _ select_nocancel 2 3 pl-2.2, p2.3 ¥ Source Line
W =unknown line> 2 3 pl-2.2, p2.3 PC
12 1 1 pl.z Action Paint ID
22 1 1 p2.2 Stop Reason
23 1 1 p2.3 Process 1D
¥ snore 3 5 pl.l, p3.1, p4.2,... | Thread ID
¥t fork_loop.cxx6E2 3 5 pll, p3.1, pd.2,... Pracess Held
11 1 1 pll Thread Held
Replay Mod
31 1 1 p3.1 piay iMods
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Source View

Start Page | tx_fork_loop.cxx X
#else
1889 whoops = pthread_create (&new_tid, &attr, ( **)( *y)forker, | *J1local_fork_count);
1@01 whoops = pthread_create (&new_tid, NULL, T *1yforker, | *1local fork_count);
#endif
1893 (whoops)
{
1895 princf(’ e reate fai 1 I I I , whoops, errnaoj;
18846 exit{l1);
i
1008 thread_ptids[total_threads++] = new_tid;
1899 printf 1 f d.xn", | Jgetpid({})), Jnew_tid);
1181 forker (fork_count};
1182 %}
main [ argc, rargv)
1187 {
1188 fork_count = o;
11889 args_ok = 1;
111@ arg_count = 1;
*arg;
pthread_mutexattr_t mattr;
1114 signal (SIGFPE, sig_fpe_handler);
1115 signal (SIGHUF, | (*)¥( }isig_hup_handler);
#ifndef _linux
|
Find: | main - ||| Aa " ) 2 matches
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Call Stack View and Local Variables View

Call Stack * | Local Variables | Lookup File or Function |
Y . Mame Type ‘u'hlue-
¥ Arguments
e b int 0x00000012 (18)
funch " Block at Line 47
funcs c int 0x00000014 (20)
funcA i int 0x00000000 (0}
funcB v v int[20] (int[20])
funcA [0] int 0x00000000 (0)
funcB [1] int 0x00000000 (0
funch, [2] it O 00000000 (0
- [3] int 0x00000000 (0)
— [4] int 0x00000000 (0)
[6] int Oec00000000 (0)
[7] int 0x00000000 (0)
181 int Oec00000000 (00 Lo
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Action Points View

OpenMP % | Action Points *® | Data View ® | Replay Bookmarks ¥ | Command Line % | InputfOutput

[y Type Stop Location Line Function

ol 1 m Process | .J/ReplayEngine_demo.cxx27 ReplayEngine_demo.cxx (line 27) main

v 2 EOEN Group | 4 bytes @ 0x601058 {arraylength)
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Patch Code With Evaluation Points

A Evaluation points allow a segment of code to be ru
at a line number

A Patch code on the fly

A Use special directives such agdpthreadand
$stopprocesgo control threads and processes

Meodify Evaluation Point x

Modify Evaluation Point ID: 1 | Enabled

Evaluate this expression at location: & #f map.cxx#sd ¥

ff(i=58&&i<9){
printfC"Adjusting i to %dwn”, i+1);
izi+1;

]

if (i ==10) {
printf{"Skip out to line 5% when i = %W%din", i);
goto 59;

i

Enter an expression, for example: if {i == 20) Estop

Language: C++

DELETE MODIFY EVALUATION POINT CANCEL




Preferences

Preferences x

DISPLAY * .
File > Preferences Menu = Display Settings

® Pomre Customize user interface display settings.
SEARCH
Or Q PATH  Appearance
& Choose the best interface style for your development.
' ~ ’ ) £ PARA.I,:LEI:\ r—— = —
AaDSFNE ¢22f€ 0N LelbS Y_
CONNECTIONS |
b 4 TooLBAR ke

Light Dark
& LABS

User Interface Style

Choose the type of user interface.
@ Mew Interface
Maodern, dockable style user interface with improved low to medium scale multi-process and multi-thread dynamic analysis and debugging.
_) Classic Interface
Traditional, dedicated window for very high-scale multi-process dynamic analysis and debugging.

Font Size

Choose the font size for the user interface.

Small Medium Large X-Large

Display Settings changes will take affect the next time the product is started

AFPPLY CANCEL
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MPI/OpenMP/GPUlybrid Debugging



Parallel Programming Modejdiybrid Model

A A variety of parallel programming models exist to extract
maximum performance out of compute resources.

A Message passing models are used to maximize
parallelism across compute nodedPI technology.

A Thread models, a type of shared memory programming,
IS used to maximize parallelism across cores within a
compute nodeg OpenMP technology.

A A hybrid programming model combines the parallelism
provided by the message passing model (MPI) with the
thread model (OpenMP).

T 70T

A Hybrid model also applicable to a GBBU (Graphics

Processing Unit) programming. network

Image fromU.S. Department of Energy by Lawrence Livermore National Laboratory
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https://computing.llnl.gov/tutorials/parallel_comp/

Debugging Hybrid ModetsMPI1/OpenMP/GPU

Hybrid Debugging with TotalView
A MPI Debugging

A OpenMP Debugging

A GPU Debugging

A Hybrid debugging
A Mixing MPI and OpenMP

See it in actionhttps://totalview.io/webinars/debugqinehybridmpi-openmp-applicationsremotely

totalview.io
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